Background: The use of short message service (SMS) is very popular among youths. Recent research has shown that it has some adverse consequences such as dependency. Objective: The present research aimed to determine the frequency of SMS dependency and its association with the temperament and character of medical students. Methods: A total of 293 medical students participated in this cross-sectional study in 2015 in Mashhad, Iran. The study group was divided into four groups according to their grade (using stratified sampling). Temperament and character inventory (TCI) and an SMS addiction test (SAT) were distributed between participants. SPSS software (version 11.5) was used for data analysis. Linear regression, Spearman's Rank-Order Correlation, Independentsamples t-test, ANOVA, Mann-Whitney U, and Kruskal Wallis were used for data analysis. P-value less than 0.05 was considered significant. Result: The mean age of participants was 24.44±4.63. Novelty seeking (p=0.003), cooperativeness (p<0.001), self-directedness (p<0.001) and self-transcendence (p=0.003) showed significant inverse correlation with total SAT score. There was significant difference between the mean of the total SAT in three state variables of novelty seeking (p=0.02), cooperativeness (p<0.001), self-directedness (p<0.001) and self-transcendence (p=0.02). The residents group had the highest mean SAT score. There was a significant difference in the total SAT scores according to the grade of the student (p<0.001). Moreover, we compared the participants' temperament and character with Iranian normative data (derived from a study conducted in 2005) and found that the mean score in each area differed significantly between the two datasets (p≤0.001). Conclusion: Use of communication technologies is different according to temperament. Considering the key role of medical students, more attention needs to be paid to cellphone usage in this group.
Introduction
Ease of communication and ready availability of information characterize society today. In recent years, mobile phones have revolutionized communication. Today, communication via cellular technology (mobiles phones) is an integral part of life in many developed countries, with many people feeling they could not live without their mobile phone (1, 2) . Research has shown that non-access to mobile phones can lead to anxiety, sensitiveness, sleep disorders and even physical ailments in some people (3) (4) (5) . The use of text messages or short message service (SMS) is very popular among the youth (6) . SMS was first introduced in Europe in the early 1990s, and it was introduced in Iran in 2002 (3) . Lower cost, ease of communication with others and having more time to respond are the benefits of this service (7, 8) . Despite the benefits of SMS, it has had some adverse consequences. For instance, it has resulted in a dramatic change in the way people communicate with each other, with some people preferring to communicate through SMS (or email), even if there is adequate time and facilities to meet and communicate (9) . This kind of communication can lead to misunderstanding your addressee, because you do not have face to face communication or speak with each other. Messages are judged by the text or a sticker displayed on the screen. SMS, which was introduced in Iran about 15 years ago, is one of the most widely used data applications today (3, 10) . With increasing numbers of mobile phone users, a new problem has emerged: SMS addiction. Many people today are entirely dependent on mobile phones and consider them a central part of their lives (1). In 2012, a new word, 'phubbing', appeared in the media around the world. Phubbing refers to constantly checking a personal mobile phone while in company rather than engaging in conversation with the other individuals. It also refers to avoidance of interpersonal communication. The term is an amalgam of the words phone and snubbing, which refers to the habit of snubbing someone in favour of a mobile phone (1, 11) . In two surveys conducted in the U.S. in 2015, 46.3% of participants said their partners had phubbed them (12) . Phubbing is widespread today, due to the availability of smartphones, with computer functionality and Internet access. Sending or receiving text messages while in company can be considered phubbing too.
The high prevalence of mobile phone and SMS usage among teens and young adults in recent years has given rise to concerns about dependence on SMSs in this population (13) . Regardless of its advantages and disadvantages (low cost communication with others on the one hand; and inability of effective communication on the other hand), over use of SMS has other specific effects on the youth and students (14) . Some studies have shown that SMS dependency (i.e. an addiction to SMS) is very common among university students and that it has caused problems such as poor academic performance or mental health issues, which have disrupted students' lives (15, 16) . Studies showed that although cell phone use is prohibited in the classroom, some students reportedly continue to bring them into the classroom and use them. This behaviour has a negative effect on schoolwork and academic performance (5, 14, 17) . According to one study, the psychological dependency on SMSs may be associated with personality, character and temperament (18) .
The relationship between the use of SMSs and personality traits has never been a focus of research in Iran. There has also been no research on SMS dependency among medical students at various levels in their careers. As we know, by changing educational level, students deal with a new environment and different people, and this may lead to various reactions. Although medical students are a role model for other students in Iran and they are a special group with an extensive educational course, there are few studies describing the personality traits of this group and their usage of different media. Knowing how to use specific media according to personality traits may help public health decision makers in prevention from misuse of new communication tools and the substitution of them with guided methods. Considering the importance of this issue, the aim of the present study was to evaluate the frequency of SMS dependency and its association with the temperament and character of medical students at different stages of their career in the Medical Faculty of Mashhad University of Medical Sciences.
Material and Methods

Research design and participants
This was a cross-sectional study conducted in Mashhad, the second most populous city in Iran. Two hundred and ninety-three medical students from Mashhad University of Medical Sciences participated in this study in 2015. The study group was divided into four groups according to their grade: basic sciences (first and second-year medical students), externship, internship and residency. The method of sampling was stratified random sampling. The number of students in each level was identified and then we selected them by a computerized system of random numbers. The only inclusion criterion was being a medical student (in different grades). Non-native students were excluded from the study.
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Measures and instrument
A trained interviewer collected demographic data from the participants using a checklist and questionnaires. The checklist includes questions about age, gender, marital status, smoking behavior, etc. The question on smoking behavior was asked thus: "Have you ever smoked?". Two questionnaires including the temperament and character inventory (TCI) and SMS addiction test (SAT) were also distributed between participants. After the distribution of the questionnaires, the interviewer explained how to complete them. The data collection took approximately nine months. A shortened (125-item) version of the TCI, designed by Cloninger, was used (19, 20) . This inventory consists of four temperament scales (novelty seeking, harm avoidance, reward dependence and persistence) and three character scales (self-directedness, cooperativeness and self-transcendence). Each question scores between 1 to 5; and the total score is the sum of all scores (20) . The test-retest reliability, validity and internal consistency of the Persian version of the TCI were measured previously and found to be high. The Cronbach`s alpha of this questionnaire is 0.76. The Cronbach`s alpha of TCI scales mentioned previously were 0.75, 0.72, 0.87, 0.9, 0.76, 0.66 and 0.86 for novelty seeking, harm avoidance, reward dependence, persistence, self-directedness, cooperativeness and self-transcendence, respectively (21) . The SMS addiction test or short version of the selfperception of text-message dependency scale was designed by Igarashi and Motoyoshi in 2005 (22) . It includes three subscales: perception of emotional responses, excessive use, and maintaining relationships (22) . Each component consists of five items, which are scored using a Likert-type scale. The respondents were asked to rate each item on a 5-point Likert scale, from strongly agree (score 1) to strongly disagree (score 5), so the higher score means lower dependency to SMS. The reliability and validity of the Persian version of this test were evaluated and confirmed in earlier studies (1, 8).
Statistical analysis
The data were analysed using the IBM SPSS (version 11.5) statistical program. The statistical analysis was done using linear regression, Spearman's Rank-Order Correlation, independent-samples t-test, ANOVA, and Kruskal-Wallis. In all the tests, the statistical significance level was considered as p<0.05. After multiple Bonferronicorrected Mann-Whitney U tests, a p value of 0.01 was taken as statistically significant. Linear regression test was also done to control the confounders (gender, educational level).
Ethics
All the procedures in this study were in conformity with the Declaration of Helsinki and were approved by the local Human Research Ethics Committee (IR.MUMS.REC.1394.120). After obtaining oral informed consent, the subjects were assured of anonymity and permission to leave at any stage of the study. No names are mentioned in the study.
Results
Two hundred and ninety-three medical students at various stages of their careers participated in this study. Two of the participants did not complete both questionnaires (response rate=99%). More than half of the participants were female (53.7%). The mean age of the participants was 24.44±4.63 years, with a range of 19-48 years. Two hundred and seven students (72.4%) were single. More than half of the participants (51.1%) lived with their family, and the others resided in dormitories (42.3%) or their own private house (6.7%). More than 80% of the students reported that they had a mobile phone before the age of 20. Table 1 shows the evaluation of the correlation between the seven dimensions of the TCI and SAT. Note that SAT 1, 2 and 3 represent perception of emotional responses, excessive use and maintaining relationships respectively. As shown in Table 1 , there was no significant correlation between reward dependence and persistence in three parts of the SAT questionnaire. Novelty seeking, cooperativeness, selfdirectedness and self-transcendence showed significant inverse correlations with the total SAT score (p-value equal to 0.003, <0.001, <0.001 and 0.003, respectively). Note that the correlation coefficients are very small.
The participants were divided according to their scores in each area of the TCI, with the top third labelled Group 1, the middle third labelled Group 2 and the lower third labelled Group 3. Table 2 presents the comparison of the total SAT scores of the groups. There was a significant difference between the mean of the total SAT in three state variables of novelty seeking, cooperativeness, self-directedness and self-transcendence (p-value equal to 0.02, <0.001, <0.001 and 0.02, respectively). With regard to the state variable Cooperativeness, a post hoc analysis of the ANOVA test showed that the total SAT score was significantly different between groups 3 and 1 (p<0.001) and groups 3 and 2 (p=0.005). After applying a Kruskal-Wallis test, a Bonferroni correction was used to determine significant relations. The results of the Bonferroni-corrected Mann-Whitney tests indicated that there were significant differences in self-directedness between groups 1 and 3 (p=0.001) and groups 1 and 2 (p<0.001). In both self-transcendence and novelty seeking, there were differences between groups 1 and 3 (p-value equal to 0.008 and Page 7646 0.004, respectively). The data on the participants' temperament and character were compared with Iranian normative data, derived from a study conducted in 2005 (21) . Interestingly, the mean score in each area of the TCI differed significantly between the two datasets (Table 3) . Table 4 shows the result of linear regression. We put SAT as a dependent variable and all seven scales of TCI and demographics including age, gender and grade level as independent variables. We used the enter model for regression analysis. As the correlation coefficient of age with grade level was 0.8, we removed age from the model. As we see in Table 4 , three variables are statistically significant in the model (self-directedness, gender and grade level). Males have a higher SAT score. The mean of the total SAT score was 49.65±11.71. After dividing the participants according to grade, the residents group had the highest mean SAT score. The median and interquartile range of the total SAT score in the basic science, externship, internship and residency groups were 50 (45.25, 55.5), 46 (39, 54), 46 (40.5, 55) and 57 (51.75, 63.25), respectively. The results of the Kruskal-Wallis test pointed to a significant difference in the total SAT scores according to the grade/level of the student (p<0.001). The mean total SAT score between the two genders was also compared. The median score of male students was higher than that of females (51 vs. 49), but there was no significant relationship between the score in these two groups (p=0.06, Mann-Whitney U test). Eighteen (6.3%) students declared that they were smokers. The participants were divided into two groups, according to the median of the total SAT score: those with a total SAT score of more than 50 (n=134, 47.68%) and those with a total SAT score of less than 50 (n=147, 52.32%). The results revealed no significant relationship between current smoking behaviour (smoking and non-smoking) and SMS usage (according to total SAT score) (Phi =0.016, p=0.78). 
Discussion
Novelty seeking, cooperativeness, self-directedness and self-transcendence showed significant inverse correlation with total SAT score. There was significant difference between the mean of the total SAT in three state variables of novelty seeking, cooperativeness, self-directedness and self-transcendence. The residents' group had the highest mean SAT score among all the students. There was a significant difference in the total SAT scores according to the grade of the student (p<0.001).
In this study, the total SAT score of female students was lower than that of males. Although the gender differences in mobile phone addiction were discussed in previous studies, there is no agreement on this subject (13) . The results of the current study were the same as two other studies conducted in Iran in 2011 and 2012, respectively (6) . Both studies reported no significant difference between the SMS addiction of males and females, although the women had a slightly higher score than the men in one of the studies (3). On the other hand, in a study from Switzerland, the two gender patterns of mobile phone use in 17-27-year-old individuals were compared and it was shown that girls were more likely to use their mobile phone for texting and the dependency to mobile phones was also higher in girls (23) . Also, some other studies found that the dependency to mobile phones and text messages are more severe in women in comparison with men (24) (25) (26) (27) . To explain these results, it seems necessary to note the different uses of mobile phones in males and females. According to some studies, women are more likely than men to use a mobile phone to maintain social relationships and express emotions, whereas men use it as an instrument to organise their business lives (i.e. arrange meetings, etc.) (1, 24) . In other words, women more frequently use their mobile phone for emotional purposes such as satisfying the need for acceptance while men use their mobile phone for playing, taking pictures, and listening to music and this difference can be a reason for more dependency in girls (13, 28) . Studies conducted in Finland and Japan found that girls were more inclined than boys to maintain relationships via text messages (29, 30) . The Japanese study also found that girls were more likely than boys to expand their social networks via mobile phone text messages (30) . Another study reported similar findings, with women significantly more inclined than men to communicate via mobile phone than in person (31) . All the aforementioned studies included students aged 13-23. Along with all mentioned views about gender and phone dependence, the high SAT score in males in this study could be due to their use of phones in line with their work and handling or coordinating shifts and nocturnal care, although this justification is only applicable regarding interns and residents, who work night shifts.
In two different studies of medical students in India, about 90% and 70% of participants declared that they kept their mobile phone under their pillows or near their beds (32, 33) . Another study indicated that 22.9% of Polish and 10.4% of Belarusian students had symptoms of mobile phone addiction (34) . In the current study, nearly 50% of the participants had a median total SAT score of more than 50. This could show a sign of desire to exchange information in youths (especially in students). A review by Pérez in 2012 noted that the estimated prevalence ranges of mobile phone addiction varied from 0-38%, depending on the scale used and the characteristics of the population studied (35) . In a study conducted in Ethiopia in 2014, about 41% of medical students were high-volume SMS users (36) . In another study conducted in Japan, most of the students were considered healthy, with regard to SMS dependency (18) . It should be noted that this study involved nursery students and that most of the participants said that they had recently used their mobile phones (18) . According to an SMS addiction test administered to Tunisian high-school students, 31.7% reported excessive use, 33.4% reported emotional dependency on SMSs, and 18% relied on SMSs to maintain relationships (37) . For these three variables, figures of 53.3%, 52.3% and 16.8%, respectively, were reported in a study of medical students in Bandar Abbas, Iran (8) .
In the present study, the median and interquartile range of the total SAT scores in the residency group were higher than in other groups. Although this finding was not discussed in previous studies in this form, Geser mentioned that by students getting older, their dependency to mobile phones increases (23) . On the other hand, Augner found that age is negatively correlated with problematic mobile phone use (38) . The reason for higher use of phones in the current study could be due to non-problematic phone use, which is higher among residents with more responsibilities regarding their work and patients.
As noted earlier, in the present study, the total SAT score of the top third (Group 1) and lower third (Group 3) for the dimensions of novelty seeking, cooperativeness, self-directedness and self-transcendence was significantly different. A previous study also showed that the frequency of mobile phone text message communication was significantly associated with high novelty seeking (18) . Some previous studies employed the Neuroticism-Extraversion-Openness Personality Inventory-Revised test (NEO PI-R) to assess the relationship between SMS addiction and personality. Two studies reported a positive relationship between neuroticism and addiction to text messages (3, 39) . Both of those studies consisted of high-school students. Using the NEO inventory, studies of college students also found a positive relationship between extroversion and SMS usage (40) . A review revealed that low self-esteem was the most common personality trait associated with SMS addiction but that extraversion was also associated with excessive usage (35) . It has been shown that low self-esteem can be linked to addictive behavior (41) . The difference between SAT scores in the top third and lower third of Self-Directedness and Self-Transcendence dimensions could be explained by knowing that using mobile phones can help persons with low selfesteem to escape from aversive situations (24) . This issue applied for all people with different socioeconomic or educational levels, with no exception, whether medical students or not. Also, extroversion can be defined as being Page 7649 sociable, needing to be accepted by others and a dislike for working alone (42) and it seems to be an important predictor of mobile phone addiction. Indeed an extrovert tries to find stimulation and requires novel sensations and experiences. Also, extroverts are more sociable and this makes them more susceptible to addiction. It was mentioned that low self-esteem, extroversion and neuroticism are linked to mobile phone addiction (24, 43) . Totally, without considering SMS patterns, Vaidya found that medical students who stated that they would study surgery, emergency medicine or gynaecology in the future were higher on novelty seeking. The same study reported that the students who selected surgery had low scores for variable harm avoidance and reward dependence and that those who choose paediatrics had high scores for variable reward dependence (44) . Kluger indicated that physicians in New Zealand were more cooperative than the community sample in this country (45) . According to the long-term course of medicine and its content, it is not unexpected that most students who study medicine are really eager to this field and are also curious to know more about complex items. This may be attributed to the novelty seeking of medical students.
In the present study, the mean scores of each area of the TCI differed significantly from those reported by Kaviani, who presented Iranian normative data (20) . The mean scores for novelty seeking and Harm Avoidance were higher in the current study compared to those reported by Kaviani, whereas the mean score for other variables were higher in Kaviani`s study. As the current study was focused solely on medical students, the results were different from the general population mentioned in Kaviani`s study. It could be due to the age of the participants. In our study, all the participants were students with a mean age of about 25 years old, while in Kaviani`s study about 60% of participants were older than 30. In Iran, medicine is one of the first selections of talented students studying in high schools.
Medical students are involved in complex situations brought on by patients, difficult lessons and the long duration of studying, so they would differ from the general population in some areas of personality. The other point could be the mean age of participants. As the majority of text messages today are transferred via the Internet using social networks and various applications such as Telegram and Viber, the findings of the present study may point to a high level of Internet addiction, in addition to SMS addiction. These various applications also lead to high usage of SMS.
Limitations
Some limitations of the present study should be noted. The study would have benefited by comparing SMS usage among medical students from different fields (i.e. with different specialities). As noted previously, some studies found that there were differences between the characteristics of students in different specialities (44, 45) . A lack of information regarding alcohol and substance use was another limitation of this study.
Conclusions
According to the results of this study, novelty seeking, cooperativeness, self-directedness and self-transcendence showed significant inverse correlation with total SAT; and the residents group had the highest mean SAT score. As this study focused solely on medical students (who are younger and often more advanced than the general population) it is not unexpected to find more novelty seeking in this group. Novelty seeking is expected to feature more in the first years of living in a new situation, and by adapting, (medical residents compare with students in the first years) novelty seeking decreases and the SAT shows higher scores. Although communication technology, such as SMS, has many positive effects on human lives today, it is a dual-edged sword, with dependency on such technology having adverse physical and psychological effects on health. It is recommended to investigate in this field in future studies. Recognizing people with this issue is important to take proper preventive strategies.
